Mature and immature oocytes of D, melanogaster were found to show no significant difference in their sensitivity to the induction of dumpy mutations by X-rays.
Since the early days of radiation genetics, female germ cells of Drosophila have attracted the attention of many workers as a system for studying genetic damages induced in meiotic cells. It is now well established that as compared with immature oocytes (prophase I), mature oocytes (metaphase I) are much more sensitive to X-rayinduction of X-chromosome losses, detachments of attached X-chromosomes, autosomal translocations, dominant lethals and sex-linked recessive lethals (for a recent review, see Sankaranarayanan and Sobels 1976) . Recently Inagaki et al. (1980) have found an analogous difference with respect to the induction of dumpy mutations between these two classes of primary oocytes treated with a monofunctional alkylating agent, ethyl methanesulf onate (EMS). Before studying the possible implication of such an analogy in the stage-sensitivity patterns observed with X-rays and EMS, it is worthwhile to obtain information on the relative sensitivity of mature oocytes to X-ray-induction of dumpy mutations. This is presented in this report. The data discussed in this report were obtained during the course of my recent study on the induction of yellow mutations involving small deletions and other kinds of chromosomal mutations (Fujikawa 1980a) .
In all the experiments, 4-day-old virgin females of D. melanogaster carrying X-chromosomes marked with scsi B InS wa sc8 were given 400 rad of X-rays at the rate of 30 rad/min.
The use of such a low dose was recommended due to the fact that mature oocytes are extremely sensitive to the induction of dominant lethals.
The X-ray machine was operated at 200 kV, 15 mA, with 1.0 mm Al plus 1.5 mm Cu filtration.
Immediately after the treatment, these females were mass mated with 2-3-day-old virgin males from the yellow (y, I-0.0), white (w, I-1.5), miniature (m, I-36.1), forked (f, 1-56.7); dumpy (dp, II-13.0) stock (40 females to 120 males per bottle). Three consecutive brood changes were made : 0-20 h, 21-44 h and 45-68 h. With this mating procedure, mature stage-14 oocytes were probably sampled in the first brood and germ cells sampled in the latter broods would have been at progressively earlier stages of oogenesis at the time of irradiation (presumably, stage-7 oocytes in the second brood and stage-6 oocytes in the third brood).
(See King 1970, for a detailed description of the germ-cell development in Drosophila females.)
With the same stocks of flies and same irradiation conditions, an additional series of experiments were carried out, in which only mature oocytes were sampled (within the first 20-h egg-lying period) and studied.
All the recovered dumpy mutants, either complete or fractional, were classified according to their phenotypes (olv, o, ol, lv, ov, v and cm; see Carlson and Oster 1962, and Lindsley and Grell 1968) , and mated with fresh males or females from the ed d p cl stock to test for their transmissibility.
In this , test, somatically complete mutants bearing wild-type tissues in their gonads were counted as f ractionals.
Necessary statistical tests were performed by the use of Kastenbaum and Bowman's tables (1970) .
Data pertaining to dumpy mutations induced in mature oocytes were obtained from two separate series of experiments, and they were pooled after a homogeneity test. As no significant difference was also found between the results obtained in the second and third broods, they were pooled. The germ cells sampled in these broods are simply referred to as immature oocytes. The pooled data given in Table 1 show that X-irradiation of mature and immature oocytes produces complete-type dumpy mutations with a frequency significantly higher than that in the control, and the frequency is somewhat higher in mature oocytes than Table 1 . Frequencies of complete and fractional dumpy mutations observed after X-irradiation of mature and immature oocytes of Drosophila melanogaster in immature oocytes. However, such an apparent shift in mutation frequency occurring between mature and immature oocytes is not statistically real. In sharp contrast, about an 8-fold higher incidence of yellow mutations associated with minute deficiencies (in mature oocytes than in immature oocytes) has been observed under the present experimental conditions (Fujikawa 1980a), a finding in the direction expected from the results previously reported with X-chromosome losses (Traut 1967 ) and detachments of attached X-chromosomes (Parker 1963 ). Presumably, dumpy mutations might have been produced by mechanisms essentially different from those involved in the production of yellow mutations and other kinds of chromosomal mutations.
Intensive studies so far carried out with male germ cells on mutagenesis at the dumpy locus had already well documented that (1) this locus is highly sensitive to the induction of point mutations by X-rays as well as by chemical mutagens, and (2) breakage events (arising in or near the dumpy locus) preferentially result in mutations of the olv and ov types, but not in those of the ol, lv, o and v types (Carlson and Oster 1962; Carlson and Southin 1962; Corwin 1968; Fujikawa and Inagaki 1979; Jenkins 1967) . With this background, it is conceivable that out of a total 22 complete dumpy mutants recovered (in the present study) after X-irradiation of mature and immature oocytes, at least, 13 were the cases of point mutations, since they represented the ol, lv and o phenotypes.
The remainder were the olv types, but their phenotypes did not suggest origin from interlocus deletions. Thus, no Minute bristles were observed in the olv mutants, although a locus whose deficiency results in a Minute phenotype lies close to the dumpy locus (see Carlson and Southin 1962) . According to these data, suggesting that the majority of dumpy mutations were produced without apparent breakage, it can be interpreted that the relative lack of differential stagesensitivity to dumpy mutations implies uniform sensitivity of mature and immature oocytes to the induction of point mutations by X-rays. There has been already considerable evidence suggesting that : (1) chromatid breaks produced in immature oocytes rejoin or restitute within a short time (10-15 min, according to Parker 1963) after X-irradiation, while fairly large proportion of the breaks in mature oocytes stay open until fertilization;
(2) as compared with immature oocytes, mature oocytes are more highly oxygenated under normal conditions in air; (3) these differences in ability to repair breaks and in intracellular amount of oxygen are main causes for the relatively greater sensitivity of mature oocytes to breakage events (for a recent review, see Sankaranarayanan and Sobels 1976) . When taking these findings into consideration, an apparent lack of sensitivity shift between mature and immature oocytes with respect to the induction of point mutations can be regarded as indicating that existence (or absence) of active repair system for breaks and intracellular amount of oxygen may not exert any significant effects on the incidence of non-breakage damages induced at a fundamental organization level of oocyte chromosome. In this context, my recent observations (1980b) would be worth mentioning.
It was found that in immature oocytes treated with 3000 rad of r-rays, frequencies of visible mutations associated with minute deletions (i.e., yellow and Minute mutations) were considerably lower after irradiation at 30 rad/min than after irradiation at 3000 rad/min, whereas visible mutations not associated with detectable breakage (i.e., dumpy mutations) did not show such a radiation-intensity effect. This finding also implies that the incidence of point mutations may not be influenced by the existence of active restitution system. However, it should be noted that our present knowledge about factors which determine ultimate response of female germ cells to point mutational events is still very limited, and in order to carry on further discussions to substantiate uniform sensitivity of mature and immature oocytes with respect to the induction of point mutations by X-rays, further experiments and analysis are required. The additional interest in the present data (Table 1) is the scarcity of fractionaltype dumpy mutations after X-irradiation of mature and immature oocytes, this being a marked contrast with the situation recorded by Fujikawa et al. (1975) and Inagaki et al. (1977) with post-meiotic male germ cells.
However, the reason for the absence of X-ray-induced mosaicism in meiotic female germ cells is still unknown.
